Regulatory aspects of esterase 6 activity variation in sibling Drosophila species.
Esterase 6 in Drosophila melanogaster, Drosophila simulans and Drosophila mauritiana is produced in several life stages and diverse tissues, but the major pulse of expression is in the sperm ejaculatory duct of adult males. Comparison of EST6 activity levels among several lines of D. melanogaster, D. simulans and D. mauritiana reveals two major quantitative differences among the species. First, newly eclosed females of both D. simulans and D. mauritiana show significantly higher EST6 activity than those of D. melanogaster. Secondly, 5-day-old adult D. simulans have significantly higher activities than D. mauritiana in both sexes and significantly higher activity than D. melanogaster in males. The genetic bases of the differences between D. melanogaster and the other species are investigated through germ line transfer of the D. simulans and D. mauritiana Est-6 genes plus 1.2 kb of 5' and 0.2 kb of their 3' flanking sequences into D. melanogaster. The newly eclosed female activities of the transformants resemble those of the two donor species, suggesting that the interspecific differences in this aspect of expression are due to cis-inherited factors contained within the transferred DNA. In contrast, the 5-day adult activity of the D. simulans transgene resembles the recipient species, D. melanogaster, suggesting that the difference between D. simulans and D. melanogaster in this aspect of expression is due to trans-acting factors. We also find that third instar larval activities of the D. simulans transgene and 5-day male activities of the D. mauritiana transgene are lower than those of either parental species, suggesting that not all the promoter elements relevant to these aspects of expression are included in the transferred DNA.